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Blast induced neurotrauma (BINT) is a major medical concern yet its etiology is largely undefined. Comple
ment activation may play a role in the development of secondary injury following traumatic brain injury;
however, its role in BINT is still undefined. The present study was designed to characterize the complement
system and adaptive immune inflammatory responses in a rat model of moderate BINT.
Anesthetized rats were exposed to a moderate blast (120 kPa) using an air driven shock tube. Brain tissue in
jury, systemic and local complement, cerebral edema, inflammatory cell infiltration, and pro inflammatory
cytokine production were measured at 0.5, 3, 48, 72, 120, and 168 h. Injury to brain tissue was evaluated
by histological evaluation. Systemic complement was measured via ELSIA. The remaining measurements
were determined by immunohistoflourescent staining.
Moderate blast triggers moderate brain injuries, elevated levels of local brain C3/C5b 9 and systemic C5b 9,
increased leukocyte infiltration, unregulated tumor necrosis factor alpha (TNFα), and aquaporin 4 in rat
brain cortex at 3 and 48 hour post blast. Early immune inflammatory response to BINT involves comple
ment and TNFα, which correlates with hippocampus and cerebral cortex damage. Complement and TNFα ac
tivation may be a novel therapeutic target for reducing the damaging effects of BINT inflammation.

Published by Elsevier B.V.

1. Introduction

Blast induced neurotrauma (BINT) is the signature life threatening
wound of current military casualties in Operation Iraqi Freedom and
Operation Enduring Freedomand casualties in the overseas contingency
operations. According to the Department of Defense “Personnel & Pro
curement Statistics,”more than73% of all USmilitary casualties in Oper
ation Enduring Freedom and Operation Iraqi Freedom are caused by
explosiveweaponry [1]. Ourmilitary casualties exposed to blast injuries
are frequently subjected to delayed medical evacuation to higher eche
lons of care, which ranges from 1 h to several days [2]. During this time
frame, secondary neurodegenerative molecular responses promote fur
ther neuronal injury. Therefore, the identification of culprit molecules
and pathways associated with neuronal injury after blast provides
insight for the development of new pharmacotherapeutic strategies
aimed at decreasing the hyperinflammatory response to blast and the
progression of secondary injuries associated with this condition.

BINT is characterized by primary brain injury (unavoidablemechan
ical brain damage), which results in the disruption of brain parenchyma
and cerebral blood vessels immediately. The subsequent development

of secondary brain injury is defined by the various pathogenic events
at cellular, biochemical, and molecular levels, including inflammation,
ischemia, cell/axon damage, physiological disturbances (hypotension,
metabolic alteration, electrolytic abnormality, homeostatic change),
and hemorrhage, which progressively contribute to the worsened neu
rological impairment [3 5]. These secondary mechanisms involve the
initiation of an acute inflammatory response, including breakdown of
the blood brain barrier (BBB), edema formation and swelling, infiltra
tion of peripheral blood cells, and activation of resident immunocompe
tent cells as well as the intrathecal release of numerous immune
mediators such as interleukins and chemotactic factors.

Previous studies have demonstrated that a moderate level of blast
overpressure (BOP) (126 kPa) resulted in brain inflammation with
widespread fiber degeneration and dysfunction of neurologic and neu
robehavioral performance [6]. Reactive gliosis, neuronal swelling, and
cytoplasmic vacuolization also have been observed in the hippocampus
of rats subjected to thoracic blast injury [7,8]. Furthermore, rats exposed
to moderate levels of BOP (120 kPa) have been shown to display in
creased BBB permeability, oxidative stress, and activated microglia [9].

Complement activation has been suggested to play a critical role in
the development of secondary injury following traumatic brain injury
(TBI). In clinical studies, elevated levels of alternative pathway com
plement components C3 and factor B as well as activated soluble
C5b 9 were detected in the cerebral spinal fluid (CSF) of patients
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